Rec'd PCT/PTQ 2 



(12) INTERNATIONAL AWLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 

10/502308 

""""""" imiioi 

(43) Inteniatiooal Publication Date 
31 July 2003 (31.07.2003) 




PCT 



(10) International Publication Number 

WO 03/062040 Al 



(51) International Patent Classification^: B63B 2 1/00, 
35/34, 35/38 

(21) Interaatlonal AppUcation Number: PCT/AU03/00066 

(22) International Filing Date: 24 Januaiy 2003 (24.01.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
PS 0165 



25 January 2002 (25.01.2002) AU 



(71) Applicant and 

(72) Inventor: HILL, Gregory, Davis [AU/AU]; 409D Mount 
Browne Road, Coffs Harbour. NSW 2450 (AU). 

(74) Agent: WALSH, John, Richard; CJ- Walsh & Associates. 
Patent and Trade Mark Attorneys, P.O. Box 4306, Penrith 
Plaza, New South Wales 2750 (AU). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA. CH, ON, CO, CR, CU, 

CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, CM, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, XT. TZ, UA, UG, US, UZ. 
VC. VN, YU. ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE. DK. EE, 
ES. FI, FR. GB. GR, HU, IE, IT, LU, MC, NL, FT, SE, SI, 
SK, TR), OAPI patent (BF, BJ, CF. CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page] 



(54) Title: SWING MOORING PONTOON 



o 




(57) Abstract: A swing mooring element comprising a mod- 
ular pontoon (40) configured to enable two vessels (41, 42) to 
be moored side by side and including an area (49) between the 
vessels which allows a person to walk between the vessels. The 
pontoons (67, 68, 69, 70) may also be interconnected to form 
a mooring assembly wherein each pontoon (67, 68, 69, 70) is 
capable of mooring at least two boats. 
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SWING MOORING POKTOON 

BACKGROtJND 

The present mventioii relates to boat moorings and more particularly relates to 
S improvements in swing moorings suitable for moorings which require a 360 degree 
sweep thereabout. More particularly the invention relates to a simple swing mooring 
which enables mooring of two boats abreast but within the same area normally required 
by one boat 

10 PRIOR ART 

Mooring of boats in public waterways is becoming an increasing i^oblem due to the 
limitations on available space. Typically boats are moored in marinas or on swing 
moorings. The inveitfion to be described h^ein relates to the latter type of moorings. 

IS Swing moorings which are usually found in rivers harbours, estuaries, inlets and the like 
are provided by maritime auttiorities for lease or purchase by persons such as boat 
owners, mariner clubs, private and commercial boat owners. A swing mooring will 
typically comprise a heavy weight such as a concrete block bearing on the sea or river 
bed a chain coimectod at one end to said weight and at an opposite end a float on tbe 

20 surface of the water. The chain may be connected directly to the float or to a length of 
rope which is connected to the float The length of rope allows a crew member to more 
conveniendy pull the float to the vessel for securing to the anchorage. When the boat is 
connected to a swing moormg it must have 360 degrees of clearance to swing to fece 4c 
prevailing wind direction. This means that each boat moored in this way will take up a 

25 large area and m locations where hundreds of boats are to be moored this will put 
limitations on the number of moorings to the point where for a given water area there will 
be a finite number of moorings. In some waterways there are long waiting lists for swing 
moorings which are normally leased or bought from the local maritime authority. 
Moorings are a source of revenue for the government^ thus it follows that if the number 

30 of moorings per unit area and thus boats per unit area could be increased, not only would 
there be more mooring space available for boat owners, there would also be a source of 
increased revenue for the government There arc a variety of mooriug devices and 



1 



wo 03/062040 




PCT/AU03/00066 



apparatuses for mooring boats at jetties, wharves, poutoons afid the like. The known 
systems and devices may be divided into two categories. The first relates to those devices 
that are used for connecting a boat to its mooring and the second relates to the mooring 
itself 

5 As an example of the first category, US patent 6^13,017 discloses a device for mooring a 
boat has an elongate handle with proximal and distal ends. The distal end has an eyelet A 
flexible mooring line with a first end is joined to flxe eyelet and a second aid is adapted to 
join to the boat. The line extends trough flie eyelet and about an exterior of the handle 
member to the proximal end to fonn a loop at the distal end. The size of the loop can be 

10 adjusted by feeding more or less of the line titrough the eyelet. A flexible retaining line is 
joined to the proximal end and adapted to join to the boat 

As an example of tbie second cat^ocy, US 6,105^30 discloses a floating whaif or pier 
for boat for shi^ mooring, comprising a body having a hollow structure defining at least 
one floatation chamber, said at least one floatation chamber being accessible fiom outside 
IS and defining a storage compaitment and an upper admittance hatch member through 
v/biQh said at least one storage compartment is accessible. 



US patent 6,273,016 discloses a portable assembly for supporting a watercraft in relation 
20 to a surface flooring of a body of water. The assembly mdudes a support member ftir 
supporting the wat^craft and an engaging member adapted to be connected to the support 
member to selectively retain the watercraft in relation to the support member. A securing 
assembly is operably connected between the support member and the watercraft to 
provide a compressive loading force therebetween. Preferably, the support member is 
25 formed of a substantially rigid construction. The engaging meniber is adapted to receive 
tfie support member in engagement therewith and may be configured to pivotally engage 
the watercraft The securing assembly is moveable between a first position and a second 
position, thus converting a portion of the weight of the watercraft into a compressive load 
on the support member. The apparatus for supporting a watercraft may also include a 
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retaining member disposed in lelatiOTi to the support member. The retaining member 
helps to resist slippage of die aipport member in relation to the surface flooring of the 
body of water» when the securing member is disposed in the second position. 

US patent 6,062,lSg discloses a Vessel mooring device. The device is a stixq>le and yet 
S efficient device for mooring vessels diat floats up and down witfi the tide on v^tical 
piling wliich maintains both ends of a mooring line at approximately tfie same hei^ 
jfrom the water. This is accomplished by providing a stainless steel cage with upper and 
lower rings with interior diameters larger than the diameter of the piling. These rings are 
connected by a pluraliiy of risers. A bail or other securing means is used to secure ttie end 
10 of a mooring line. A bend is provided in each of the risers near the bottom ring so that the 
risers project outwardly. A floating means having an interior diameter smaller than flie 
diamct^ of a plane passing throu^ the baids in the risers is slipped over the lowor ring 
and wedges on the risers so that the mooring device can rise and fall with the tide. 

US Patent 5,832,861 discloses a boat doddng or mooring apparatus having an elongated 
1 5 tubular housing wherein the bousing is adapted for positioning between a boat and a dock 
while providing positive control in two directions. Adjacent each end of the housing a pin 
is utilized to secure an elongated helical spring within the bousing. End caps, each 
including a pair of spaced apart cable guiding apertures, are provided at each end of the 
housing. At one end of flie housing, a cable, looped through the apertures in an end c^, 
20 engages the elongated spring within the housing. In a similar manner, another cable is 
looped throu^ the apemires of the odier end cap and engages the other spring within the 
housing. In use, either cable is suitable for convenient attachment to a boat cleat or to a 
dock cleat During operation, the combination of spring, cables and cable guiding end 
caps cooperate to dampen sudden boat movements and, even under adverse conditions, to 
25 transfer loads away firom the spring and cables by achieving a slow load transf^, thereby 
stabilizing the boat and preventing damage to boat and dock. 

US Patent 5,988,087 discloses a pontoon for a boat including a base member and a 
closure member which are attached to form a U-shq>ed performance structure and a 
cylindrical support structure. A foam filled nose cone is connected to front ends of the 
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base member and closure member, and an end cap i$ coxmected to the back ends thereof 
to form an air tight chamber in the support structure. The pontoon is coimected to a deck 
of the boat , so tfiat the pontoon contacts tiie deck along the entire length of die pontoon. 
None of the prior art devices identijRed disclose a swing mooring capable of anchoring 
5 two vessels side by side such that die radial float area required is the same as the float 
area for a single vessel. 

INVENTION 

10 The present invention provides an inqsroved swmg mooring which increases the number 
of available moorings per unit area in a simple and efiGcient manner. More particularly 
the present invention relates to a module for a swing mooring which enables the safe 
mooring of two vessels in an area which would previously have accommodated only one 
vessel. 

15 According to one aspect, in its simplest form, a mooring element comprises a pontoon 
configured to enable two vessels to be moored side by side and including an area between 
the vessels which allows a person to walk between the vessels. 

According to another aspect the present invention provides a mooring assembly 
comprising a plurality of mooring pontoons each of which are capable of mooring at least 
20 two boats. 

In its broadest form the present invention comprises: 

a water craft mooring capable of anchoring water craft; the mooring comprising at least 
25 one mooring element; wherein each element comprises a floating body including a 
leading end and a trailing rad; and wherein at least part of each said element provides a 
spacer for separating boats attached to said mooring. Preferably, each element is 
anchored so that each is enable of swinging responsive to wind or cunent direction. 
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Each element is sub^antialiy T shaped wherein; a short leg of said T oonjprises said 
leading end and a long leg of said T comprises said spacer. One advantage of die T shape 
is that it imparts lateral and longitudinal stability to die mooring element 
Each element comprises a pontoon inclnding at least one recess formed therein which 

S accommodates at least pait of a boat length of a boat attadied to die pontoon. 

The spacer allows two boats to be conne<^^ in sf^ced apart relationship such that as die 
mooring swings die boats swing without unwanted ^gagement with each other. 
Outside splayed edges are disposed adjacent the leading end of each said element which 
are capable of engaging an opposing coiresponding splay edge of an adjacent like 

10 pontoon. In one embodiment, a trailing edge of one pontoon is capable of engagement 
with a trailing end of a like pontoon to define a recess capable of accommodating a boat 
of predetermined lengdt The recesses which accommodate at least part of a boat length 
are defined by inside splay edges and a lateral edge of the spacer. 
In another embodiment, the pontoons are disposed in alignment so tfiat a trailing end of 

15 one pontoon engages a leading end of an adjacent pontoon. In another embodiment at 
least two pontoons are disposed so that outside splay edges of one pontoon engage 
opposing outside splay edges of adjacent pontoons such diat a longitudinal axis of one 
pontoon is parallel to but out of ahgnment with a longitudinal axis of at least one other 
like pontoon. Pontoons may be arranged so that a trailing end of one pontoon engages a 

20 trailing end of an adjacent like pontoon. Typically, the spacer includes opposing feces 
each of which engage one of said boats. 

In another broad form the present invention comprises; 

a swing mooring for enabling the anchorage of two boats tiierefrom; the mooring 
25 comprising a floating element having a leading end and a trailing end, 

intermediate said leading end and said trailing end a spacing element located between 
said boats to keep said boats spaced apart but disposed in substantially the same 
orientation; wherein the mooring allows both boats to rotate within the same 360 
circumference subtended from said float 

30 
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According to a preferred embodiment; the spacing element includes opposing &ces each 
of M^ich engage one of said boats. Preferably said mooring allows both boats to &ce the 
prevailing wind direction contemporaneously* 
In another broad form tte present invention conqnises; 

5 a twin berth swing mooring comprising a mooring element arranged to be connected to a 
mooring anchorage at or near a leading end the mooring element including a spacer to 
separate two adjacent boats connected to said mooring; the spacer including opposing 
side faces vAxich, each engage one said boats so that said boats are oriented in 
^bstantially tiie same direction. 

10 Preferably, said boats are connected to said mooring element in spaced ^art but parallel 
relationship. 

In another broad form the present invention comprises; 

a module for use as a swing mooring for enabling the anchorage of two boats thereto; the 
module being adapted for floatation and including a leading end and a traihng end; and 
15 intermediate said leading end and said trailing end a spacing element located between 
said boats to keep said boats spaced apart but disposed in substantially the same 
orientation; vrftcrein the module allows both boats to rotate within a 360 circumference 
subtended from said float. 

20 In another broad form die present invention comprises; 

a swing mooring for enabling the anchorage of two boats therefrom; the moormg 
disposed radially of an anchorage and subtended by a sea bed wei^t; the mooring 
comprising a floating element having a leading end and a trailing end, 
intermediate said leading end and said trailing end a spacing element located between 

25 said boats when said boats are connected to said mooring to keep said boats spaced ^art 
but disposed in substantially the same orientation; wherein the mooring element is 
subtended firom a centre position defined by said weight . 

In another broad form the present invention comprises: 
30 a floating swing mooring and capable of retaining two boats at the same time; the buoy 
comprising a generally T shaped body includinig a leading end and a trailing end. 
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wherein die leading end comprises a head which is connected to a tedier such as a rope, 
webbing or chain and the trailing rad is fiee to move in a 360 degrees arc; wherein 
intermediate said leading end and said trailing end there is provided an arm having 
opposing outer surfaces v^ch are continuous with a corresponding sur£ice on said head 
5 to define recesses either side of said arm which each receive a boat hull; wherein said 
boat hulls are tied to said aim via cleats located thereon and provide spacing between said 
boat hulls so as to prevent unwanted contact between said boat hulls and wherein said 
boat bulls when connected to said arm are disposed in generally the same windward 
direction such that both boats are able to rotate in unison in an arc 0 - 360 degrees. 

10 

DETAILED DESCRIPTION 

The imsent invention will now be described in more detail according to a to a prefened 
but non limiting embodiment and wiA reference to Ac aoconipanying illustrations 
15 wherein: 



Figure 1 shows a p^spective view of a swing mooring element according to one 

embodiment of the invention. 
Figure 2 shows a rear end underside perspective plan view of the mooring element 
20 of figure 1; 

Figure 3 shows a top p^pective view of the mooring element of figure 1 with 

lateral extrmiities exploded. 
Figure 4 shows a perspective underside view of the mooring element of figure 1 
with spreader plate and attachments straps to underside of swing mooring 
25 Figure 5 shows a typical mooring according to one embodiment with two boats 
attached. 

Figure 6 shows a cross sectional elevation of a mooring pontoon taken at line X-X 
as shown in figure 6a; 

Figure 7 shows a cross sectional elevation of a mooring pontoon taken at line X-X 
30 as shown in figure 7a; 
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Figure 8 shows a long sectional elevation of a mooring pontoon taken at line X-X 
as shotvn in figure 8a; 

Figure 9 shows a plan view of a mooring assembly according to one embodiment, 

formed by a plurality of mooring elements. 
S Figure 10 shows a plan view of a mooring assembly according to an alternative 

embodiment in which elements are disposed end on end; 
Figure 1 1 shows a plan view of a mooring assembly according to an altmiative 

embodiment, formed by a plurality of mooring elements. 

10 Figure 12 shows a plan view of a mooring assembly according to a further 
embodiment, formed by a plurality of mooring elements diq)osed so that a 
leading end engages a trailing end of an adjacent element 
Figure 13 shows a perfective view of a spreader plate according to one 
embodiment 

1 5 Figure 14 shows a perspective view of the spreader plate of figure 1 3. 



Referring to figure 1 there is shown a perspective plan view of a swing mooring element 
1 according to one embodiment Element 1 which is adapted for flotation includes a 
leading head region 2 and a trailing narrower tail region 3. Head region 2 according to 

20 one embodiment, includes a leading edge 4, adjacent outside splay edges 5 and 6; 
totermediate leading edge 4 and nailing end 7 are inside splay edges 8 and 9, Narrow 
legion 3 is defined by edges 10 and 11 and trailing end 7. Respective edges 8 and 10 and 
9 and 11 define respective recesses 12 and 13 which each receive at least part of a boat 
tied to mooring element 1, Typically a mooring elanent will include cleats bollards or 

25 other means for securing marine vehicles. Mooring element 1 includes bollards or cleats 
14 which are distributed across upper sur^ice IS of mooring element 1 according to 
particular anchorage requirements. In tibie case where a boat is moored in recess 12 it will 
preferably be connected to cleat 16 and bollards 17 and 18. Where a boat is moored at 
recess 13 it may be connected via cleat 19 and 20 and boUard 21. Selection of 

30 anchorage to cleats and /or bollards located on upper surface IS may dep«d tq)on the 
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size of the vessel and the prevailing wealber and sea state. Tail region 3 provides a spacer 
to keep apart adjacent boats which will be moored in recesses 12 and 13. 

Figiu^ 2 shows a rear end imd^side po^pective plan view of the mooring elemoit of 

S figure 1 with corresponding numb^ing. Underside sur&ce 22 of mooring element 1 
includes anchorages 23, 24 25 and 26 which receive tedim ( not shown ) which are 
connected to a spreader plate ( see figures 13 and 14). These anchorages are spaced on 
undmide surihce 22 of mooring element 1 to ensure that the resultant anchorage force 
appUed to the element is positioned to satisfy stability criteria. Pontoon stability criteria 

10 must be satisfied in the fi^ state and when a vessel is moored to the pontoon. In the 
latter case die boat will alter applied loads to the pontoon. Provided the resultant 
andiors^e force ( see figure 4) is positioned within an c^timal area, stability criteria will 
be satisfied in both the fiiee state and when a vessel or vessels is/are anchored. 
Figure 3 shows an exploded top perspective view of the mooring element 1 of figure 1 

IS and 2 witii corresponding numbering. In one embodiment, side elements 27 and 28 can 
be detachably fixed to leading end 2. Elements 27 and 28 contain respective bollards 29 
an 30 which may be rqplaced in the event of such events as birthing impact, wear or 
deterioration^ by replacement of side elements 27 and 28 which may be exposed to 
impact damage or wear. Alternatively, removable elements 27 and 28 allow the ovemll 

20 widdi of the pontoon 1 to be reduced for road transportation. For convenient detachment 
of elements 27 and 28 a bradcet ( not shown) may be provided . Preferably elements 27 
and 28 are bolted to pontoon 1 in a conventional manner. Alternatively elements 27 and 
28 are permanentiy fixed to pontoon 1 . 

Figure 4 shows a perspective underside view of the mooring element of figure 1 with 
25 spreader plate 31 and attachment straps ( webbing) 32, 33, 34 and 35 respectively 
attached to anchorages 23, 24, 25 and 26 of surface 22. Anchorages 23, 24 25 and 26 
will preferably be disposed so fliat spreader plate 31 will stabilize mooring element 1 
such that the resultant downward force will be apphed at a location which optimises 
stabiHQr in the free state and when a vessel is anchored to Hbe pontoon to ensure the 
30 mooring element is kept level and not subject to eccentric loading. Spreader plate 31 
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used whh webbing is intended to eliminate galvanic coirosion between the poatcxm and 
andior chain. This is particularty inq)ortant when the pontoon is made of alloy. 
As an alternative to webbing, chains, ropes or the like may be used. Throughout the 
specification, a reference to straps may be taken as referring to webbing, chains^ rope or 
5 the like. 

Figure 5 shows a perspective view of a typical mooring element 40 according to 
one embodiment with two boats 41 and 42 attadied. At least part of the hull of boat 41 
is disposed within recess 43 defined by edges 44 and 45. Similarly at least part of a hull 

10 of boat 42 is disposed in recess 46 defined by edges 47 and 48. In a typical anrangement, 
mooring element 40 will be retained by an under pontoon mooring apparatus connected 
to a spreader plate in a like arrangement to the spreader plate 31 described wMi reference 
to figure 4. which enables tfie element to move in a 360 degree circumference. Mooring 
element 40 will generally ( where there is minor current flow) point to windward but 

15 the wind direction will dictate its compass direction particularly where vessels are 
attached. Known swing moorings provide for attachment of only one boat and although it 
might be conceivable that two boats could be connected to one mooring by rafting up, 
this would be entirely impractical as there are no satisfectory means for separating the 
craft to keep them parallel and to prevent lateral impact damage v/bich would be 

20 occasioned by strong winds and rough waters. Mooring element 40 includes spacer 49 
providing separation between boats 41 and 42 so as to minimise or eliminate the risk of 
en^gement irrespective of the prevailing whether conditions or sea state. Mooring 
element 40 thus allows mooring of two boats in substantially the same water area 
previously taken up by single swing moorings. This allows increased boat mooring in a 

25 given area in comparison to the number of boats that cotild be moored in the same area 
suing prior art moorings. 

One advantage of the swing moorings described herein is that loads and stresses 
normally applied to a boat bull particularly at the bow v/bm. moored, will be spread over 
the part of the boat most able to withstand such stresses. Mooring 40 may be constructed 
30 fi'om a variety of materials including plastics, concrete, metal, composite, wood or any 
material capable of floatation but sufficiently strong to be capable of withstanding lateral 
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impact loads and possible ^ock loads imposed by coocurrent beaving against spacer 49. 
According to one embodiment, mooring element 40 is manu&ctured in a mold IQrom 
plastics, ccmcrete or compound rubber or reinfi^ced rubber. Alternative]^ the mooring 
element is manu&ctored by constructing a space frame of a predetmnined shape and 
3 applying to tiie finished space frame a water ti^ claddis^ to msure maintenance of 
tmoyancy. 

Modifications may be made to the pontoon according to required change in buoyancy, 
stability displacement and strength. The size and configuration may be varied to 
accommodate various designs for vessels of different sizes LOA ( length all over) and 

10 displacements. According to one embodiment a single mooring will accommodate 
vessels the majority of which M witfiin flie 5.0m - 12m range, but it will be 
^Vpieciated tihiat the mooring may be ad^ted to accommodate vessels of sizes outside 
that range. The mooring wiU typically include fendering. hom deats^ bollards, hatches 
mooring lines. Vessels are typicalfy attached to pontoons via use of mooring lines to 

15 bollards and hom cleats or other attachments fixed to the deck of the pontoon. 

Figure 6 shows a cross sectional elevation of a typical mooring pontoon 50 fakm at line 
X-X as shown in figure 6a. Figure 7 shows a cross sectional elevation of mooring 
pontoon 50 taken at line X-X as shown in figure 7a. Figure 8 shows a long sectional 
elevation of mooring pontoon 50 taken at line X-X as shown in figure 8a. Figure 9 shows 

20 a plan view of a mooring assembly accordmg to one embodiment^ formed by a plurality 
of Hkc mooring elements. According to the embodiment shown, mooring element 51 
engages mooring element 52 via outside opposing splay edges 53 and 54 of elements 51 
and 52 respectively. This arrangment places the longitudinal axis of et^aging mooring 
elements out of phase but parallel. Mooring elements 51, 52 and 55 are, according to the 

25 embodiment shown arranged so as to form mooring recesses 56 - 60. Recesses 56 and 57 
will combine to allow mooring of two small boats or one large boat Sitnilarly, recesses 
58 - 60 will allow mooring of one boat This arrangement is repeated along the length, of 
die mooring assembly. 

Figure 10 shows a plan view of a mooring assembly according to an alternative 
30 embodiment, formed by a plurality of like mooring elements. According to die 
embodiment shown, mooring element 61 engages mooring element 62 via respective 
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trailiDg ends 63 and 64. Mooring elements 61 and 62 are» according to die embodiment 
shown airanged so as to form mooring recesses 65 and 66. Recesses 65 and 66 will allow 
mooring of two small boats or one large boat This anangement may be repeated to 
enlarge the mooring assembfy. In an alternative embodiment the pontoon may be tied to a 

5 wharf as a fixture or tethered from a trailing end to allow swinging 

Figure 11 shows a plan view of a mooring assembly according to an alternative 
embodiment, fiormed by a plurality of like mooring elements. According to the 
embodiment shown, mooring elements 67, 68, 69 and 70 engage so that they are 
disposed radially. Ead) element engages two adjacent elements via opposing outside 

10 splay edges. For instance, mooring element 68 engages elements 67 and 69 via splay 
edges 71 and 72 . These edges oppose corresponding edges 73 and 74 of elements 67 and 
69 respectively. This arrangem^t places tibe longitudinal axis of each engaging mooring 
element normal to at least two adjacent elements and in alignment with at least one otihi^ 
element. A further airangement for a mooring assembly may be obtained by a 

15 combination of the assemblies of figures 10 and 11. Mooring elements 67 - 70 are. 
according to the embodiment shown arranged so as to form mooring recesses 75-82. 
Recesses 75 - 82 will combine to allow mooring of one boat per recess so at least 8 boats 
may be accommodated in the assembly of figure 1 1 . This arrangement may be repeated to 
form a larger mooring assembly which engages via one of trailing ends 67a - 70a. 

20 Figure 12 shows a plan view of a mooring assembly according to a further embodiment, 
ibrmed by a plurality of like mooring elements 80, 81 and 82 joined end to end. 
According to the embodiment shown, mooring element 80 engages mooring element 81 
via trailing end 83 of element 80 and leading end 84 of element 81. Similarly, mooring 
element 81 engages mooring element 82 via trailing end 85 of element 81 and leading 

25 end 86 of element 82 . 

It will be appreciated that the mooring assemblies described witli reference to figures 9 - 
12 are non limiting examples and it will be apipreciated that a wide variety of alternative 
arrangements and means of fixation are possible. 

30 Figure 13 shows a fix)nt perspective view of a spreader plate 87 according to a 

preferred embodiment. Plate 87 includes outer frame 88 including openings 89 and 90 
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v4uch receive anchor ropes, webbing or cbain ( see figure 4). . Plate 87 further comprises 
jaws 91 and 92 which define recess 93. Recess 93 receives a shackle, thimble or other 
known listening device (not shown) which is fastened to plate 87 via openings 94 and/or 
95 as shown in figure 14. Openings ( not ^wn ) corresponding to openings 94 and 95 
5 are located in jaw 91 to allow for double shear connections of a £astener such as a 
shackle, 

A mooring pontoon ihay be attached to a mooring chain, ropes or straps from 
bollards on the pontoon deck in accordance widi current practice but mooring from the 
underside reduces fbc possibility of a boat hitting the under mooring pontoon sqsparatus 

10 

There are numerous advantages associated with the use of the swing mooring pontoon 
according to the invention herein described. The major advantage is that it allows two 
vessels to be moored in an area that currently accommodates only one vessel This 
enables two vessels to be moored in half Ae area ftiey would previously have required 

15 with the known swing moorings. This has the effect of reducing boat damage as ttie 
number of moorings per boat are reduced The radius of swing which may be reduced by 
underwater mooring apparatus thereby provides a greater area for navigation between 
moorings and moored boats. The swing mooring pontoon can reduce damage to a sea bed 
environment such as sea grasses and other marine environments. The mooring also allows 

20 some boat maintenance to be carried out without having to move the boat to a wharf or 
slipway, due to walkway access provided by the mooring. The under pontoon moorings 
also reduce jarring in rough conditions and provide a separation for each vessel. The 
pontoons according to the invention also provide economic advantages 

It will be recognised by persons skilled in the art 0iat numerous variations and 

25 modifications may be made to the invention as broadly described herein without 
departing from tiie overall spirit and scope of the invention 
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THE CLAIMS DEFINmG THE INVENTION ARE AS FOLLOWS: 

1 A marine mooring capable of anchoring at least one marine craft snch as a boat; 
tfie mooring comprising at least one mooring element; whmin each element comprises a 

S floating body inchiding a leading end and a trailing end; and \i4ierein at least part of each 
said element provides a spacer for separating marine craft atteiched to said mooring. 

2 A mooring according to claim 1 uiierein each said mooring element is anchored 
so that It is capable of swinging responsive to wind or current direction whOst keeping 

10 said marine craft separated from mutual contact 

3 A mooring according to claim 2 wherein each element is capable of use separately 
or in conjimcdon with at least one like mooring element. 

4 A mooring according to claim 3 wherexn^ each mooring element has a first wide 
leading end portion and a narrower trailing portion. 

IS 5 A mooring according to claim 4 v^erein, each element con^rises a pontoon 
including at least one recess vAAch accommodates at least part of a length of a marine 
craft attached to said pontoon. 

6 A mooring according to claim 5 wherein, each element is substantially T shaped. 

7 A mooring according to claim 6 wherein; a short leg of said T comprises said 
20 leading end and a long leg of said T comprises said spacer. 

8 A mooring according to claim 7 whorein said spacer allows two boats to be 
connected in spaced apart relationship such that as said mooring swings said boats swing 
with the element without mutual engagement. 

9 A mooring according to claim 8 wherein; outside splayed edges are disposed 
25 adjacent said leading end of each said pontoon and which are capable of engaging an 

opposing corresponding splay edge of at least one adjacent Hke pontoon. 

10 A mooring according to claim 9 wherein, the pontoon is hollow. 

11 A mooring according to claim 10 wherein, tbe pontoon comprises an internal 
space frame clad with a waterproof material 
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12 A boat mooring according to claim 9 wherein a trailing edge of one pontoon is 
enable of engagement with a traiting of a like pontoon to define a recess capable of 
accommodating a boat of predetennined lengfii, 

13 A boat mooring according to claim 9 wherein, said recesses v^ich accommodate 
5 at least part of a boat length are dejSned by inside ^lay edges and a lateral edge of said 

spacer. 

14 A boat mooring according to claim 9 lA^bierein, said pontoons aie disposed in 
alignment so that a trailing end of one pontoon engages a leading end of an adjacat 

pontoon. 

10 15 A boat mooring according to claim 9 wherein, at least two pontoons are disposed 
so that outside splay edges of one pcmtoon engage opposing outside splay edges of 
adjacent pontoons. 

16 A boat mooring according to claim 9 wherein, multiple moorings are airanged so 
fliat a longitudinal axis of one pontoon is parallel to but out of alignment with a 

15 longitudinal axis of at least one otfier like pontoon. 

17 A boat mooring according to claim 9 wherein a plurality of pontoons are arranged 
so that a trailing end of one pontoon engages a trailing end of an adjacent like pontoon. 

15 A boat mooring according to claim 9 wherein multiple pontoons are airanged so 
that a longitudinal axis of one pontoon is in aligmncnt with a longitudinal axis of at least 

20 one other like pontoon and normal to a longitudinal axis of at least (me other adjacent. 

19 A mooring assembly fonned by a plurality of mooring elements herein before 
described wherein the mooring elements are arranged so that boats moored to said 
assembly are sepaiated from mutual contact 

20 A swing mooring for enabling the anchorage of at least two boats therefrom; the 
25 moKHing comprisnig at least one floating element, each said elements having a leading 

end and a trailing end; and intermediate said leading end and said trailing end, a spacing 
element which, when boats are attached to said mooring is di^sed between said boats to 
keep said boats spaced apart but disposed in substanttally the same orientation; wheiein^ 
die mooring allows both boats to rotate within the same 360 circumference subtended 
30 from an anchorage point of said element 
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21 A twin beitb swing mooring comprisixig a mooring pontoon includitig means to 
allow connection to an anchorage at or near a leading end and including a spacer to 
sq>arate two adjacent boats connected to said mooring; the pontoon including opposing 
side faces which respectively engage one said boats so that said boats are oriented in 

5 substantially die same direction and may swing with said pontoon. 

22 A module for use as a swing mooring for enabling tiie anchorage of two boats 
thereto; the module bemg adapted for floatation and including a leading end and a 
trailing end, intmnediate said leading end and said trailing end a ^>acing element located 
between said boats to keep said boats ^aced apait but disposed in substantially the same 

10 orientatioo; wherein die module allows botii boats to rotate within the same 360 
circumference subtended from said anchorage. 

23 A swing mooring for enabling the anchorage of two boats tiierefrom; the mooring 
disposed radially of an anchorage and subtended by a sea bed wei^t; the mooring 

IS conqzrising a floating element having a leading end and a trailing end, 

intmnediate said leading end and said trailing end a spacing element located between 
said boats when said boats are connected to said mooring to keep said boats spaced apart 
but disposed in substantially the same orientation; wherein the n^ooring element is 
subtended from a centre position defined said weight . 

20 

24 A flotation buoy for use as a swing mooring and capable of retaining two boats at 
the same time; die buoy comprising a generally T shaped body including a leading end 
and a trailing end, wherein the leading end comprises a head which is connected to a 
tether such as a rope, webbing or diain and the trailing end is free to move in a 360 

25 degrees arc; wherein intermediate said leading end and said trailing end there is provided 
an arm having opposing outer surfrices v^iich are continuous with a corresponding 
sur&ce on said head to define recesses either side of said arm which each receive a boat 
hull; wherein said boat huDs are tied to said arm via cleats located thereon and provide 
spacing between said boat hulls so as to prevent unwanted contact between said boat 

30 hulls and wber^n said boat hulls v/hen connected to said arm are di^sed in generally 
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the same windward directiofl such fliat bodi boats are able to rotate in unison in an arc 0 - 
360 degrees. 

25 A method of assembly of a boat mooring assembly comprising the steps of : 
5 a) taking an element comprising capable of andioring at least one marine vehicle 
such as a boat; the mooring comprising at least one mooring element; wherein each 
element comprises a floating hody including a leading end and a trailing end; and 
wherein at least part of each said element providea a spacer for separating marine 
vehicles attadied to said mooring; the method conqprising the steps of ; 
10 b) taking at least two said mooring elements and axcangix^ the elements to form a 
mooring assembly; 

c) attaching at least two water vehicles to said mooring, 

15 26 A swing mooring element according to any of tive forgoing claims wherein the 
element is constructed from a variety of materials inchiding plastics, concrete, metal, 
composite, wood or any material cq>able of filoalation but sufScientty strong to be 
capable of withstanding lateral impact loads and possible shock loads imposed by marine 
vehicle impact. 

20 

27 A swing mooring element according to any of the foregoing claims wherein, the 
mooring clement comprises a space firame of a predetermined shq>e contained in a water 
tight cladding to ensure maintenance of buoyancy of the mooring. 

25 28 A swing mooring element according to any of the foregoing claims wherein at 
least part of at least one edge of said elemmt is detachable fixed to the element. 

29 A swing mooring element according to claim 24 wherein, said edge parts may be 
removed to reduce the overall widtfi of the mooring element. 

30 A water craft mooring assembly comprising at least two engaging mooring 
30 elements; whex^ each cl«nent comprises a floating body including a leading end and a 
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trailing end; and wherein at least part of each said etonent provides a spacer for 
separating marine craft attached to said mooring. 
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